Purpose Persistent infection with oncogenic human papillomavirus (HPV) is the primary cause of anal cancer, a disease that disproportionately affects men who have sex with men (MSM); however, there is no uniform screening protocol to detect anal cancer. This qualitative study explores whether a self-anal exam (SAE) or partner anal exam (PAE), that includes self-palpation or palpation of a partner's anal canal, is an acceptable and self-efficacious screening test, which will cue appropriate follow-up care in MSM. Methods Twenty-four MSM living in Houston took part in four focus group sessions eliciting their responses to a study teaching them to perform an SAE or PAE (SAE/ PAE). Participants were asked about the acceptability and feasibility of executing an SAE/PAE routinely. Thematic analysis of session transcripts was used to identify common patterns in participant responses. Results: Overall, participants expressed self-efficacy for performing an SAE/PAE and voiced a preference for being taught the procedure by a clinician. Participants agreed that they would consult with a clinician if they ever discovered an abnormality while performing an SAE/PAE. A lack of knowledge about anal cancer among MSM may present a barrier to adopting SAE/PAE. In discussing their experience of the exams, some participants suggested that it could become a routine practice for them. Conclusions Our findings suggest that SAE and PAE, as a screen for anal cancer, are acceptable and feasible to MSM. Future research should explore attitudes and beliefs of MSM, with the aim of improving anal cancer education and understanding of pathologic findings.
Introduction
Anal cancer is a rare form of cancer in the U.S., with an estimated 7,270 incident cases in 2015 [1] . However, the overall age-adjusted incidence rate of this disease has been rising over the past three decades [2, 3] , with some studies reporting a three-fold increase in incidence [2] . Squamous cell carcinoma of the anal canal (SCCA) has been identified as the most common form of anal cancer, accounting for 85% of the total cases [4] . Persistent infection with oncogenic human papillomavirus (HPV) is believed to be a major contributing factor to the development of SCCA and has been linked to 90% of all disease cases [3, 5] . Men who have sex with men (MSM), particularly HIV-positive MSM, is the U.S. sub-population most affected by anal cancer. The estimated incidence of anal cancer among HIV-negative MSM ranges between 5 and 36 per 100,000 person-years (py) of follow-up [6, 7] and for HIV-positive MSM it can be as high as 274 per 100,000 py [8] .
MSM in the U.S. are at a high risk of HPV persistence [9, 10] and hence developing high-grade intraepithelial lesions (HSIL) and anal cancer [11] . And despite the availability of vaccines that target HPV types are known to cause the majority of cancer cases and genital warts, the MSM population still remains at risk for the disease [12] due, in part, to a lack of awareness of anal cancer and its relationship with HPV [13, 14] . Furthermore, public health campaigns focusing on HPV vaccinations may bypass the at-risk MSM population, partly because uptake of HPV vaccines among adult males, less than 26 years, is generally low and vaccines are not licensed for persons over age 26 [12, 15] . Thus, adult populations at risk for anal cancer require some other means of detection and prevention. An effective screening modality, like digital anorectal exams, could spur early detection among adult males and MSM in particular [16] .
Digital anorectal exams (DARE) provide a means for detecting a number of palpable anal pathologies including condylomas, skin tags, hemorrhoids, and anal fissures. Adult males in particular, can benefit from such a screening modality, as current research suggests that anal cancer may present palpable tumors and condylomas more often in men than it does in women [17] . Additionally, current research suggests that MSM may find the process of selfexamining the anal canal as acceptable, given that self-anal swabbing for sexually transmitted infections has been shown as successful [18, 19] . Finally, the full length of the anal canal is relatively easy to access by an individual, making it convenient to palpate [20] ; thus, a self-or partner anal exam may be a feasible means of assessing anal health.
Other screening modalities under investigation like anal Papanicolaou (Pap) tests and high-resolution anoscopy (HRA) performed by clinicians [21] may present barriers to public health initiatives targeting early detection and prevention among adults and MSM specifically. For instance, anal Pap tests and HRA exams may raise issues of cost, embarrassment, and the stigmatization associated with having an exam performed by a health professional [22] . Furthermore, there is a shortage of skilled medical professionals in the U.S. that perform anal Pap tests and HRA exams [23] . Such contextual issues may deter MSM from seeking out necessary preventative care. Hence, self-anal exams, performed individually or with the assistance of a partner, may be a viable option for screening for anal cancer if they promote the detection of early invasive cancers when treatment is very likely to be successful [24, 25] . Before efficacy trials could determine the ability of self-anal exams to reduce anal cancer morbidity and mortality, formative research regarding the acceptability of these novel exams should be conducted.
Consequently, the central objective of this qualitative study was to assess whether performing a self-or partner anal exam (SAE/PAE) was acceptable, self-efficacious, and perceived as safe among MSM living in Houston, TX. We also sought to know if performing an SAE/PAE would trigger intentions to seek subsequent health care services from health professionals, in the event of detecting an anal abnormality like skin tags, hemorrhoids, and fissures in the anal canal. Qualitative research methods provide an opportune means of exploring this issue because they elicit the personal narratives of MSM in a structured environment. Based on anecdotal reports that some men already perform self-anal exams and are able to detect anal abnormalities [26] , we conjectured that the SAE and PAE would be acceptable to MSM participating in the study.
Methods

Overview of parent study
This qualitative investigation was derived from a larger study that examined the feasibility of self-or partner anal exams among MSM [27] . The parent study tested the hypothesis that an SAE/PAE performed by lay MSM would have moderate or substantial agreement with a DARE performed by a clinician. The sensitivity of DARE has been estimated at 90% [28] . The investigation further sought to determine factors independently associated with concordance between an MSM SAE/PAE and a clinician DARE. The third aim, and the one from which this study is derived, sought to assess whether lay MSM taught to perform an SAE/PAE would find the procedure to be acceptable, self-efficacious, safe, and whether it triggered intentions to seek further care from health professionals.
Utilizing a stratified recruitment strategy, the authors enrolled 149 single MSM and 26 MSM couples residing in Houston, Texas. Recruitment relied on flyers posted at health clinics in the Houston metropolitan area and face-toface recruitment by clinicians and case managers from these local clinics. Recruitment also targeted the general MSM community through the use of peer leaders, flyers at gay venues like bars, publicity at mass events, gay print media advertisements, and gay social websites and social apps. Inclusion criteria were that they spoke English, acknowledged having had sex with men in their lifetime, were between 27 and 80 years old, had not had a clinician perform a DARE in the prior 3 months and did not have a current positive diagnosis for any of five possible anal pathologies: condyloma, hemorrhoids, anal fissures, skin tags, or malignant tumors. Participants were enrolled over a 12 month period during 2015 and 2016. The study protocol was approved by the human subjects committees of all participating institutions and written and informed consent was obtained from all participants.
MSM were taught how to perform a 3-step SAE/PAE by a clinician (Step 1-Put on exam gloves and lube a finger, Step 2-Touch the anal opening and feel for an abnormality, and
Step 3-Insert finger up to the second knuckle and try to feel 360 degrees of the anal canal. Persons performing the SAE were also encouraged to switch hands and to feel 360 degrees of the anal canal). The procedure was taught using an anatomically correct pelvic mannequin that allowed palpation of both a healthy anal canal and an anal canal with a 7 mm induration indicative of an anal canal malignant tumor (Kyoto Kagaku Co., Kyoto, Japan) and illustrative diagrams, as per Fig. 1 . The participant then received a DARE from the clinician and then examined themselves in private using the SAE/PAE procedure. MSM who joined the study as partners followed the protocol used by single MSM, the exception being that both partners were taught the PAE procedure, both received a digital anal exam by the clinician, and then both performed the PAE on each other (Fig. 1 illustrates the protocol for single MSM participating in the study). The subsequent qualitative study drew focus group participants from this parent study.
Study procedure
Our study invited MSM enrolled in the parent study (n = 24) to participate in one of four focus group sessions, taking place over several months in 2015. The focus group sessions each lasted approximately 1 h and all participants received 10.00 USD as compensation for their time. The focus group facilitator (A.G.N.) followed a guide (Fig. 2 ) that prompted the participants to discuss general perceptions about performing a self-anal exam or performing an anal exam on a partner. They were prompted to discuss the role of the clinician in teaching the SAE/PAE procedure, as well as matters relating to self-efficacy and acceptability of performing the exams. Each session was recorded and transcribed for analysis.
Two co-authors [S.A.B. and S.L.] thematically analyzed the transcripts using NVivo 10 software [29] . Working independently, they began by open coding the transcript from the first focus group, which was followed by axial coding to arrive at the final coding taxonomy. Then coming together, they compared their coding schemas to arrive at a common codebook, which they then applied to the transcripts from the remaining three focus group sessions. Throughout the iterative data analysis processes the other co-authors reviewed the coded transcripts, while providing feedback and comments to the main coders. The analysis sought out common themes expressed by the respondents, like instances where matters of self-efficacy and acceptability of the SAE/PAE procedures were raised. Table 1 shows the breakdown of the aggregated demographic characteristics of the participants from the four focus group sessions. Focus group participants resembled enrollment in the parent study with regard to age and race but not ethnicity. The ages of participating MSM ranged from 31 to 76 years and the mean age was 54 years. Fourteen of the participants self-identified as black or African American (58%), eight identified as white or Caucasian (33%), one as Asian (4%) and one as Hispanic or Latino (4%). The results from the clinician's examination of the participating MSM found that only one of 24 participants had an anal abnormality. However, two of the participating MSM reported an anal abnormality when they carried out the SAE in private (data from parent study).
Results
In analyzing the focus group transcripts, we identified seven general themes: Self-efficacy regarding SAE/PAE; Knowledge of anal cancer and HPV; Expectations about
1.
Clinician gives anal cancer/ anal anatomy didactic overview
2.
Clinician gives glove and pelvic mannequin demonstration
3.
Participant practices on pelvic mannequin
4.
Clinician gives didactic SAE/PAE instruction
8.
Participant gets SAE/PAE results, referrals and safety assessment
7.
Participant completes a computer-assisted self-interview
6.
Participant conducts SAE/PAE in private and records findings
5.
Clinician performs DARE on participant the SAE/PAE; Factors influencing SAE/PAE performance; Interactions with clinician teaching SAE/PAE; Norms affecting SAE/PAE performance; and Intentions to regularly perform SAE/PAE and seek health care. We grouped these seven themes into three overarching categories: Individual factors, Environmental factors, and Behavioral factors ( Table 2 ). Factors influencing SAE/PAE performance was the theme most frequently observed in our analysis as it came up 49 times across all four focus groups. Self-efficacy regarding SAE/PAE and interactions with clinician teaching SAE/PAE were the next most frequent themes, given we identified 26 instances where each theme was raised, across the four focus groups. The theme of Intentions to regularly perform SAE/PAE and seek health care was the least frequently raised theme, only being brought up during the first two focus groups. We expound on each theme below and provide sample quotes from participants that illustrate each theme. The sample quotes are unchanged, but we offer some contextual information, where relevant, using square brackets.
Individual factors
Self-efficacy regarding SAE/PAE procedure
Perceptions of self-efficacy have to do with the participant's confidence in his ability to perform an SAE/PAE as taught by the clinician. Most participating MSM seemed confident in their ability to carry out the procedure, with one noting that, ''It was easy as pie.'' During each focus group session, some participants acknowledged how having been taught the procedure in-person by a trained clinician ensured that they learned how to do it with ease. One participant qualified this point by suggesting that, ''It Focus Group Self/ Partner Anal Exam Focus groups: To inform ongoing procedure training and alternate training formats for future studies, the PI will conduct 3* focus groups (1 each for singles, couples; and a combined group) with a total of 20 single men and 10 couples during the first 6 weeks of clinic visits.
The entire group session must be recorded. Also, the facilitator must distribute a sign-in sheet before the group begins to ensure that attendees have already signed a consent form at the clinical visit. People who have not already had their clinical visit cannot participate in the focus group.
Tips for Facilitator:
Summarize Make sure that all opinions on that question get a chance to be heard by using the above general tips *Protocol modified to 4 focus groups during recruitment with 4 th focus group being a combined group. shouldn't have been difficult for anybody.'' For some participants being able to perform an SAE/PAE was a matter of following the instructions and listening carefully to the health professional. One participant noted, ''[I] Just followed the instructions. And then we had to practice anyway, so it wasn't-no problems. Not for me anyway.'' Other participants were more detailed in their assessments, like the participant below who commented on finding the right position to carry out the procedure comfortably:
It's just one of those things that unless it's obvious, you're looking, and you need to be conscious [in reference to palpating for a tumor] … And then the inspection, the hard part for me was finding the most comfortable position. I need to work on that.
These comments suggest that if taught to perform the procedure properly, MSM are able to develop the selfefficacy necessary to do so.
Knowledge of anal cancer and HPV
During each focus group participants expressed perspectives that were unique to themselves and their experiences with the SAE/PAE procedure that was taught to them. One such issue was their knowledge of anal cancer and HPV. For example, one participant in commenting on the clinician who taught them the SAE/PAE said, ''I was really surprised at the statistical information she [clinician] gave-how prevalent it was''. Another participant noted: Tell the participants about any next steps that will occur, if any. Don't forget to thank the participants for coming!
And so I'm fairly well informed about what's going on, but nothing ever has been broached about the anal cancer or the numbers.
Yet another participant, upon learning of anal cancer risk and the relation to HPV, remarked on how learning to perform the SAE/PAE procedure was educational:
What I got more out of it [participating in the study] was education. Prior to this, I didn't even know it was a concern. I'd heard of prostate cancer, prostate-and I kind of assumed, like they said, that's what it was. I wasn't even aware of anal cancer as a concern I should even have. I was never aware if a test was even necessary for me.
Another participant during the conversation suggested that they had no knowledge of anal cancer being a disease that could be screened for and that it was not something he had discussed with his physician in prior visits:
Let's back up to the PAP testing [in reference to anal Papanicolaou testing for anal cancer brought up during the discussion]. I didn't even know they did it on men till I came here. My doctor's never offered me any. He's straight, but he treats a lot of-I mean he has a big [group of] gay patients, you know, a lot of them. And so, I was just…he's never recommend that before. You know, so at least it's [participating in the study] armed me with some information [for] when I go see him the next time.
These thoughts expressed by the participants highlight their lack of knowledge relating to the matter of anal cancer and HPV.
Expectations about the SAE/PAE procedure
Some participants discussed their expectations about the SAE/PAE procedure. One participant described the thoughts that played out in his mind before the clinician performed the DARE and when he had to complete the SAE on himself stating, What are you going to find? I hope they [referring to the clinician] don't find anything. These things go through your mind. I hope they don't find anything. Oh, please.
Another participant also described his thoughts relating to performing the SAE/PAE procedure and his anxious state when he thought of what the clinician would find compared to what he would find:
I kind of felt almost like you were feeling, but it was-I didn't want to do it wrong. I didn't want to-I wanted to do it right, because she said that you were supposed to be feeling for abnormalities and I know I didn't get that test result back. 
Environmental factors
Under the broad category of environmental factors, that is issues that we thought of as external to the individual learning to perform the SAE/PAE, we discovered four themes: Factors influencing SAE/PAE performance, interactions with clinician teaching the SAE/PAE, and norms affecting SAE/PAE performance.
Factors influencing SAE/PAE performance
Conversations that took place in the focus groups grappled with issues that acted as barriers and issues that created opportunities for performing the SAE/PAE procedure. These issues were raised most frequently by study participants across all four focus groups. One such issue was participants who struggled to understand what they would be feeling for when they examined themselves:
Well, just to piggyback on what he just said-yeah, I wasn't exactly sure what I was supposed to be digitally feeling for. I mean, it's not like I've never inserted my finger in my anus before, for whatever reason-and I didn't know exactly what I was supposed to-was I supposed to be feeling a bump or a rupture? Because I've known how hemorrhoids felt. So it wasn't clear either, so I would say that.
In this vein, another participant also noted that, ''It was difficult for me because I didn't know what I was looking for. I didn't know what I was looking for.'' Such comments suggest to us that developing the SAE procedure described in this paper as a screening procedure, will require paying more attention to what participants are to feel for while palpating their anal canal. Some participants spoke to the potential and perceived lack of cleanliness that might arise from palpating their anal canal, suggesting that it might be an impediment to performing the procedure or influence where the procedure was performed. One participant noted: I'm a compulsive hand washer, so the less messy [referencing fecal matter] I can get my hands the better. And I think it would be very different if I were doing this in a bathroom, shower, or something like that. But I was enclosed, and we were in the doctor's office, and it was more of a hassle that I didn't want to deal with.
Some focus group conversations brought up the issue of having a partner perform the procedure on them or performing the procedure on a partner. A general response to performing a PAE was apprehension, even among some men enrolled in focus groups as single MSM. Take the one participant who taking part in the conversation as a single MSM and in response to a comment about PAEs suggested that having a stranger carry out a PAE on him would be preferable to having his partner carry out the procedure: Another participant in commenting about performing a PAE highlighted their discomfort, but acknowledged that it might be due to the fact that there might be larger social influences affecting how men and MSM specifically, engage others about bodies.
My friend and I have been together for eighteen years, and I don't think I've ever inserted my finger on in [referencing inserting a finger into the partner's anus]. I was embarrassed, and I didn't know why I was embarrassed-and I do know now, from listening to this gentleman. It's such a taboo subject [that is as a male discussing your anal health] … I've been examined by other clinicians. That's no problem for 
Interactions with clinician teaching the SAE/PAE
Over the course of the focus group sessions, a common refrain was that having a clinician to teach the procedure in addition to having a pelvic mannequin to practice on, before they palpated their own anal canals was crucial to learning the SAE/PAE procedure. For example, one participant noted some initial apprehension to participating in the study, but acknowledged that engaging with the clinician lowered his anxiety. Furthermore, that same participant noted that the presence of the clinician ensured that any questions he had would be addressed immediately:
When she [the clinician] was explain it [the procedure], I thought it was going to be difficult at first because on the model [the pelvic mannequin]-I mean I was lost at first. Am I going to go in too deep or I don't go in deep enough. So I had to do it about three time, but I got it…if she wouldn't have showed me, basically I wouldn't have known anything about it though. So I am grateful for that.
Another participant echoed similar sentiments and even suggested that the clinician alone would have sufficed for him to learn the procedure, especially since the protocol called for the clinician to not only teach the SAE/PAE procedure but perform a DARE on the participant as well:
Even without the model [the pelvic mannequin]-to have someone just do it on you and talk about it though the process-you know how it feels going in-you know how deep she went or whomever your medical provider was. You know kind of, to go all the way around [participants are taught to palpate their anal canal 360 degrees]. Now you have this muscle memory, and you feel much more comfortable doing it on yourself. Oh, this is what it felt like when [the clinician] did it, so I think I did it right.
The presence of the clinician for some participants was crucial because the clinician provided verbal cues and direction that could not be matched simply by reading illustrative diagrams about the best position to take in order to palpate the anal canal properly. 
Behavioral factors
Intentions to perform the SAE/PAE and seek health care Our analysis showed that during focus, group participants raised themes that broadly focused on behavior. The issues discussed centered on how learning the SAE/PAE procedure could affect intentions to seek appropriate healthcare based on their findings and whether performing the SAE/PAE would trigger seeking out follow-up care. Some participants attending the focus group sessions suggested that they could see themselves performing the procedure regularly as a check. One participant noted that he was comfortable performing it on a monthly basis:
So what I get to do is maybe make it a once a month-like at the first of the month-to go ahead and check, just to be on the safe side, because then I go ahead and know where to go next. And if there's a possibility that I'm not real sure what I found, I do not hesitate to see my doctor.
Another participant noted that they could perform the SAE/ PAE as a part of their daily baths for instance:
If I'm just cleaning, I may forget to check, but when I do remember, I'm like, 'Oh, that [in reference to the SAE procedure] will take like thirty-seconds. Stick it in. It's not a big issue for me because … I'm used to cleaning as part of my daily hygiene regimen.
Such comments suggest to us that the SAE/PAE procedure can be tailored appropriately to a screening procedure that is acceptable to a particular population at risk for anal cancer.
Discussion
The SAE/PAE procedure, as taught to lay MSM, was perceived favorably by our focus group participants. The participants expressed self-efficacy when it came to learning and performing the procedure taught to them by a trained clinician, with some suggesting that the procedure was easy to grasp. Some expressed apprehension about performing an SAE/PAE and if their findings would match with those of a clinician. Others were concerned about possible physical discomfort and others still, were concerned about cleanliness when it came to performing the SAE/PAE procedure. However, the participating MSM also commented on how the SAE/PAE procedure, taught by a knowledgeable and personable clinician produced a positive experience for them. Additionally, MSM accepted the study's underlying notion that learning to perform an SAE/PAE and then doing such a screening procedure could help detect anal cancer and other anal pathologies. These findings suggest that promulgating the SAE/PAE as a screening method to MSM, would be most effective if trained clinicians spearhead such an initiative.
Our results suggest that having a clinician on hand to not only teach how to perform an SAE/PAE, but to also provide contextual information about anal cancer and its link to HPV, was key to participating MSM having a positive impression of the screening procedure. For example, some participants noted that they lacked awareness of anal cancer, its relation to HPV and that they were able to learn of those issues primarily because of their interactions with the clinician who taught them the SAE/ PAE. Furthermore, a screening modality like the proposed SAE/PAE will only be effective if it triggers individuals within the target population to seek appropriate follow-up care from health professionals. Some participants in our study noted that palpating an anal abnormality would trigger a level of apprehension and introspection that, in most cases, would cause them to seek out appropriate follow-up health care.
Our analysis showed that the focus group participants expressed certain themes more frequently than others. For instance, the theme of 'Factors influencing SAE/PAE performance and the theme of 'Self-efficacy regarding SAE/ PAE' were brought up multiple times, across all focus groups, more so than other themes. In this paper, we do not make any inferences as to whether a particular theme supersedes another, but the frequency with which certain themes were raised by focus group participants suggests that they are key issue to be considered, as we contemplate the development of an effective screening modality. For instance, the combination of detailed instructions and an anatomically correct pelvic mannequin, on which all study participants practiced palpating a healthy anal canal and an anal canal indicative of a malignant tumor, is reflected in some of the themes. Some participants acknowledged that they were just able to follow the instructions and others indicated that they knew what to feel for because of the mannequin.
The focus group results described above should be interpreted in light of certain study limitations. Most importantly, the efficacy of the SAE/PAE procedure for earlier detection of anal cancer tumors is unknown, although its feasibility is being investigated by the authors (National Institutes of Health, National Cancer Institute, 1R21CA181901-02, A.G.N.). But only if the exams are found acceptable and feasible should efficacy studies be considered. Also, while we included MSM of different races and ethnicities, educational levels and a wide age range, our findings may not be generalizable. However, we feel these results and our study methodology denote dependability. For instance, in a setting other than Houston, Texas, MSM can be recruited, taught to perform the SAE/ PAE by a trained clinician, and their perspectives evaluated in the manner that we have described above. Additionally, our use of a standard guide to facilitate the four focus group sessions (Fig. 2) supports the confirmability of our findings. In conducting focus groups, the extent to which the perspectives of the participants are not shaped by the facilitator is important and our use of a guide helped enforce this. Our study does have a small sample size of MSM participants who agreed to be in a focus group after agreeing to be in the larger parent study described above. This certainly creates the potential for selection bias. For example, it is possible that only men predisposed to selfscreening or pre-disposed to commenting in a positive manner about self-screening joined the study. Nevertheless, with these limitations in mind it still may be worth reporting the contextually-specific perspectives of these lay MSM who were taught to screen themselves for anal pathologies by performing an SAE or PAE. Finally, additional study is needed on the potentially negative outcomes of self-exams used inappropriately, e.g., as referenced by one of the participants who suggested he might do the exam every day.
Future research may wish to explore attitudes and beliefs of MSM regarding the SAE/PAE procedure, with an eye towards developing educational material around anatomy and potential pathologic findings from the procedure. Given how study participants frequently raised the theme of 'Factors influencing SAE/PAE performance' and 'Selfefficacy regarding SAE/PAE', we feel this is an appropriate next step. Additionally, researchers can investigate how specific subpopulations within the general MSM population, like HIV-positive MSM, respond to the SAE/PAE procedure. Finally, the SAE procedure described has a protocol that is suitable to individual MSM self-palpating their anal canals and is also suitable to MSM palpating the anal canals of their partners. Since our focus group sessions captured the perspectives of only a few MSM in the latter group, future research should explore the partner side of this study more thoroughly.
In attempting to address the incidence of HPV-associated anal cancer among MSM living in the U.S., an option for public health practitioners to consider, is a screening modality that relies on lay MSM examining themselves or assisting their partners in examining their anal canals. Such a modality should be acceptable, be self-efficacious, and trigger appropriate follow-up care when necessary. Our findings from the analyses of focus groups suggest that the self-and partner anal exam described in this study may be one such option available to public health practitioners.
